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SEQUENCE LISTING 



Fitzmaurice, Wayne P. 
Lindbo, John A, 

<12 0> Methods For Homo logy -Driven Reassembly 
of Nucleic Acid Sequences 



<130> P-LG 4412 

<140> US 09/775,049 
<141> 2001-01-31 

<160> 40 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> exemplary only 

<400> 1 
agatcaattg 

<210> 2 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> exemplary only 

<400> 2 
caattgatct 

<210> 3 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> exemplary only 



<400> 3 
agaccgattg 



10 



<210> 4 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> exemplary only 

<400> 4 
caatcggtct 

<210> 5 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 5 

gaagaagtcg ttgatgagtt c 

<210> 6 
<2ll> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 6 

gctttattac gtgcctgcgg atg 

<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 7 

atgttaagga ttttggagga atgag 

<210> 8 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 8 
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cgttatttcc taggcatctt gactacccct 

<210> 9 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 9 

ggcacaagtt acaagcagtc acgcaaccct 

<210> 10 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 10 

cagcggctta gcctaagcaa aattaattgt 

<210> 11 
<211> 58 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 11 

ggcacaagtt acaagcagtc acgcaaccct 

<210> 12 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 12 

cagcgcctaa gactaagcat aattaattga 

<210> 13 
<211> 58 
<212> DNA 

<213> Artificial Sequence 



cgagtg 



aggatggctc tagttgttaa aggaaaag 58 



cgtcattcac agataaatgt cccatca 57 



aggatggctc tagttgttaa aggtaagg 5 8 



cgtcattcac agataaatgt cccatca 57 



<220> 

<223> primer 
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<400> 13 

gtacgtagtc acgacattag agtaacacgc gtgaggcaca agttacaagc agtcacgc 58 

<210> 14 
<211> 58 
<212> DNA 
, <213> Artificial Sequence 

<220> 

<223> primer 
<400> 14 

cattcacaga taaatgtccc atcagtacat atttaggcat agttactcac aagataag 58 

<210> 15 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 
<400> 15 

gtacgtagtc acgacattag ag 22 

<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 16 

ggcatagtta ctcacaagat aag 23 

<210> 17 

<211> 807 

<212> DNA 

<213> tobamovirus 

<400> 17 

atggctctag ttgttaaagg aaaagtgaat atcaatgagt ttatcgacct gacaaaaatg 6 0 
gagaagatct taccgtcgat gtttacccct gtaaagagtg ttatgtgttc caaagttgat 12 0 
aaaataatgg ttcatgagaa tgagtcattg tcagaggtga accttcttaa aggagttaag 180 
cttattgata gtggatacgt ctgtttagcc ggtttggtcg tcacgggcga gtggaacttg 24 0 
cctgacaatt gcagaggagg tgtgagcgtg tgtctggtgg acaaaaggat ggaaagagcc 30 0 
gacgaggcca ctctcggatc ttactacaca gcagctgcaa agaaaagatt tcagttcaag 36 0 
gtcgttccca attatgctat aaccacccag gacgcgatga aaaacgtctg gcaagtttta 42 0 
gttaatatta gaaatgtgaa gatgtcagcg ggtttctgtc cgctttctct ggagtttgtg 480 
tcggtgtgta ttgtttatag aaataatata aaattaggtt tgagagagaa gattacaaac 540 
gtgagagacg gagggcccat ggaacttaca gaagaagtcg ttgatgagtt catggaagat 600 
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gtccctatgt cgatcaggct tgcaaagttt 
cgcaaaggga aaaatagtag taatgatcgg 
aaggattttg gaggaatgag ttttaaaaag 
actgtcgccg aatcggattc gttttaa 



cgatctcgaa ccggaaaaaa gagtgatgtc 660 
tcagtgccga acaagaacta tagaaatgtt 720 
aataatttaa tcgatgatga ttcggaggct 780 

807 



<210> 18 

<211> 795 

- <212> DNA 

<213> tobamovirus 



<400> 18 

atggctctag ttgttaaagg taaggtaaat attaatgagt ttatcgatct gtcaaagtct 6 0 
gagaaacttc tcccgtcgat gttcacgcct gtaaagagtg ttatggtttc aaaggttgat 120 
aagattatgg tccatgaaaa tgaatcattg tctgaagtaa atctcttaaa aggtgtaaaa 180 
cttatagaag gtgggtatgt ttgcttagtc ggtcttgttg tgtccggtga gtggaattta 240 
ccagataatt gccgtggtgg tgtgagtgtc tgcatggttg acaagagaat ggaaagagcg 3 00 
gacgaagcca cactggggtc atattacact gctgctgcta aaaagcggtt tcagtttaaa 360 
gtggtcccaa attacggtat tacaacaaag gatgcagaaa agaacatatg gcaggtctta 420 
gtaaatatta aaaatgtaaa aatgagtgcg ggctactgcc ctttgtcatt agaatttgtg 480 
tctgtgtgta ttgtttataa aaataatata aaattgggtt tgagggagaa agtaacgagt 54 0 
gtgaacgatg gaggacccat ggaactttcg gaagaagttg ttgatgagtt catggagaat 600 
gttccaatgt cggttagact cgcaaagttt cgaaccaaat cctcaaaaag aggtccgaaa 66 0 
aataataata atttaggtaa ggggcgttca ggcggaaggc ctaaaccaaa aagttttgat 72 0 
gaagttgaaa aagagtttga taatttgatt gaagatgaag ccgagacgtc ggtcgcggat 780 
tctgattcgt attaa 795 



<210> 19 

<211> 805 

<212> DNA 

<213> tobamovirus 



<400> 19 

cctaggatgc ctctagttgt taaaggaaaa 
aaaatggaga agatcttacc gtcgatgttt 
gttgataaaa taatggttca tgagaatgag 
gttaagctta ttgatagtgg atacgtctgt 
aacttgcctg acaattgcag aggaggtgtg 
agagccgacg aggccattct cggatcttac 
ttcaaggtcg ttcccaatta tgctataacc 
gttttagtta atattagaaa tgtgaagatg 
tttgtgtcgg tgtgtattgt ttataaaaat 
gcgagtgtga acgatggagg acccatggaa 
gagaatgttc caatgtcggt tagactcgca 
ccgaaaaata ataataattt aggtaagggg 
tttgatgaag ttgaaaaaga gtttgataat 
gcagattctg attcgtatta attaa 



gtgaatatca atgagtttat cgacctgaca 60 
acccctgtaa agagtgttat gtgttccaaa 12 0 
tcattgtcag gggtgaacct tcttaaagga 180 
ttagccggtt tggtcgtcac gggcgagtgg 240 
agcgtgtgtc tggtggacaa aaggatggaa 3 00 
tacacagcag ctgcaaagaa aagatttcag 360 
acccaggacg cgatgagaaa cgtctggcaa 42 0 
tcagcgggtt tctgtccgct ttctctggag 48 0 
aatataaaat tgggtttgag ggagaaagta 540 
ctttcagaag aagttgttga tgagttcatg 60 0 
aagtttcgaa ccaaatcctc aaaaagaggt 66 0 
cgttcaggcg gaaggcctaa accaaaaagt 72 0 
ttgattgaag atgaagccga gacgtcggtc 78 0 

805 



<210> 20 

<211> 805 

<212> DNA 

< 2 13 > tobamovirus 



<400> 20 
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cctaggatgg ctctagttgt taaaggaaaa gtgaatatca atgagtttat cgacctgaca 60 
aaaatggaga agatcttacc gtcgatgttt acccctgtaa agagtgttat gtgttccgaa 120 
gttgataaaa taatggtcca tgaaaatgaa tcattgtctg aagtaaatct cttaaaaggt 180 
gtaaaactta tagaaggtgg gtatgtttgc ttagttggtc ttgttgtgtc cggtgagtgg 24 0 
aatttaccag ataattgccg tggtggtgtg agtgtctgca tggttgacaa gagaatggaa 300 
agagcggacg aagccacact ggtgtcatat tacactgctg ctgctaaaaa gcggtttcag 360 
tttaaagtgg tcccaaatta cggtattact acaaaggatg cagaaaagaa cataaggcag 420 
gtcttagtaa atattaaaaa tgtaaaaatg agtgcgggct actgcccttt gtcattagaa 48 0 
tttgtgtctg tgtgtattgt ttataaaaat aatataaaat tgggtttgag ggagaaagta 54 0 
acgagtgtga acgatggagg acccatggaa ctttcagaag aagttgttga tgagttcatg 600 
gagaatgttc caatgtcggt tagactcgca aagtttcgaa ccaaatcctc aaaaagaggt 660 
ccgaaaaata ataataattt aggtaagggg cgttcaggcg gaaggcctaa accaaaaagt 720 
tttgatgaag ttgaaaaaga gtttgataat ttgattgaag atgaagccga gacgtcggtc 780 
gcggattctg attcgtatta attaa 805 

<210> 21 

<211> 805 

<212> DNA 

<213> tobamovirus 

<400> 21 

cctaggatgg ctctagttgt taaaggaaaa gtgaatatca atgagtttat cgacctgaca 6 0 

aaaatggaga agatcttacc gtcgatgttt acccctgtaa agagtgttat gtgttccaaa 12 0 

gttgataaaa taatggttca tgagaatgag tcattgtcag gggtgaacct tcttaaagga 180 

gttaagctta ttgatagtgg atacgtctgt ttagccggtt tggtcgtcac gggcgagtgg 240 

aacttgcctg acaattgcag aggaggtgtg agtgtctgca tggttgacaa gagaatggaa 3 00 

agagcggacg aagccacact ggggtcatat tacactgctg ctgctaaaaa gcggtttcag 36 0 

tttaaagtgg tcccaaatta cggtattact acaaaggatg cagaaaagaa catatggcag 42 0 

gtcttagtaa atattaaaaa tgtaaaaatg agtgcgggct actgcccttt gtcattagaa 480 

tttgtgtctg tgtgtattgt ttataaaaat aatataaaat tgggtttgag ggagaaagta 540 

acgagtgtga acgatggagg acccatggaa ctttcagaag aagttgttga tgagttcatg 6 00 

gagaatgctc caatgtcggt tagactcgca aagtttcgaa ccaaatcctc aaaaagaggt 660 

ccgaaaaata ataataattt aggtaagggg cgttcaggcg gaaggcctaa accaaaaagt 72 0 

tttgatgaag ttgaaaaaga gtttgataat ttgattgaag atgaagccga gacgtcggtc 780 

gcggattctg attcgtatta attaa 8 05 

<210> 22 

<211> 806 

<212> DNA 

<213> tobamovirus 

<400> 22 

cctaggatgg ctctagttgt taaaggaaaa gtgaatatca atgagtttat cgacctgaca 60 
aaaatggaga agatcttacc gtcgatgttt acccctgtaa agagtgttat gtgttccaaa 12 0 
gttgataaaa taatggttca tgagaatgag tcattgtcag gggtgaacct tcttaaagga 18 0 
gttaagctta ttgatagtgg atacgtctgt ttagccggtt tggtcgtcac gggcgagtgg 240 
aacttgcctg acaattgcag aggaggtgtg agtgtctgca tggttgacaa gagaatggaa 3 00 
agagcggacg aagccacact ggggtcatat tacactgctg ctgctaaaaa gcggtttcag 36 0 
tttaaagtgg tcccaaatta cggtattact acaaaggatg cagaaaagaa catatggcag 42 0 
gtcttagtaa atattaaaaa tgtaaaaatg agtgcgggct actgcccttt gtcattagaa 480 
tttgtgtctg tgtgtattgt ttataaaaat aatataaaat tgggtttgag ggagaaagta 54 0 
acgagtgtga acgatggagg accaatggaa ctttcagaag aagttgttga tgagttcatg 600 
gagaatgttc caatatcggt tagactcgca aagtttcgaa ccaaatcctc aaaaagaggt 660 
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acgaaaaaat aataataatt taggtaaggg gcgttcaggc ggaaggccta aaccaaaaag 72 0 
ttttgatgaa gttgaaaaag agtttgataa tttgattgaa gatgaagccg agacgtcggt 78 0 
cgcggattct gattcgtatt aattaa 806 

<210> 23 
<211> 805 
<212> DNA 
. <213> tobamovirus 

<400> 23 

cctaggatgg ctctagttgt taaaggaaaa gtgaatatca atgagtttat cgacctgaca 60 

aaaatagaga agatcttacc gtcgatgttt acccctgtaa agagtgttat gtgttccaaa 12 0 

gttgataaaa taatggttca tgagaatgag tcattgtcag gggtgaacct tcttaaagga 180 

gttaagctta ttgatagtgg atacgtctgt ttagccggtt tggtcgtcac gggcgagtgg 240 

aacttgcctg acaattgcag aggaggtgtg agcgtgtgtc tggtggacaa aaggatggaa 30 0 

agagccgacg aggccattct cggatcttac tacactgctg ctgctaaaaa gcggtttcag 36 0 

tttaaagtgg tcccaaatta cggtattact acaaaggatg cagaaaagaa catatggcag 42 0 

gtcttagtaa atattaaaaa tgtaaaaatg agtgcgggct actgcccttt gtcattagaa 480 

tttgtgtctg tgtgtattgt ttataaaaat gatataaaat tgggtttgag ggagaaagta 540 

acgagtgtga acgatggagg acccatggaa ctttcagaag aagttgttga tgagttcatg 6 00 

gagaatgttc caatgtcggt tagactcgca aagtttcgaa ccaaatcctc aaaaagaggt 660 

ccgaaaaata ataataattt aggtaagggg cgttcaggcg gaaggcctaa accaaaaagt 72 0 

tttgatgaag ttgaaaaaga gtttgataat ttgattgaag atgaagccga gacgtcggtc 780 
gcggattctg attcgtatta attaa 805 

<210> 24 

<211> 802 

<212> DNA 

<213> tobamovirus 

<400> 24 

cctaggatgg ctctagttgt taaaggaaaa gtgaatatca atgagtttat cgacctgaca 60 
aaaatggaga agatcttacc gtcgatgttt acccctgtaa agagtgttat gtgttccaaa 12 0 
gttgataaaa taatggttca tgagagtgag tcattgtcag gggtgaacct tcttaaagga 180 
gttaagctta ttgatagtgg atacgtccgt ttagccggtt tggtcgtcac gggcgagtgg 240 
aacttgcctg acaattgcag aggaggtgtg agcgtgtgtc tggtggacaa aaggatggaa 3 00 
agagccgacg aggccattct cggatcttac tacacagcag ctgcaaagaa aagatttcag 36 0 
ttcaaggtcg ttcccaatta tgctataacc acccaggacg cgatgagaaa cgtctggcaa 42 0 
gttttagtaa atattaaaaa tgtaaaaatg agtgcgggct actgcccttt gtcattagaa 480 
tttgtgtctg tgtgtattgt ttataaaaat aatataaaat tgggtttgag ggagaaagta 540 
acgagtgtga acgatggagg acatggaact ttcagaagaa gttgttgatg agttcatgga 6 00 
gaatgttcca atgtcggtta gactcgcaaa gtttcgaacc aaatcctcaa aaagaggtcc 660 
gaaaaataat aataatttgg taaggggcgt tcaggcggaa ggcctaaacc aaaaagtttt 720 
gatgaagttg aaaaagagtt tgataatttg attgaagatg aagccgagac gtcggtcgcg 780 
gattctgatt cgtattaatt aa 802 

<210> 25 

<211> 805 

<212> DNA 

<213> tobamovirus 



<400> 25 

cctaggatgg ctctagttgt taaaggaaaa gtgaatatca atgagtttat cgacctgaca 60 
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aaaatggaga agatcctacc gtcgatgttt acccctgtaa agagtgttat gtgttccaaa 12 0 
gttgataaaa taatggttca tgagaatgag tcattgtcag gggtgaacct tcttaaagga 18 0 
gttaagctta ttgatagtgg atacgtctgt tttgccggtt tggtcgtcac gggcgagtgg 240 
aacttgcctg acaattgcag aggaggtgtg agcgtgtgtc tggtggacaa aaggatagaa 30 0 
agagccgacg aggccattct cggatcttac tacacagcag ctgcaaagaa aagatttcag 360 
ttcaaggtcg ttcccaatta tgctataacc acccaggacg cgatgagaaa cgtctggcaa 42 0 
gttttagcta atattagaaa tgtgaagatg tcagcgggtt tctgtccgct ttctctggag 480 
tttgtgtcgg tgtgtattgt ttataaaaat aatataaaat tgggtctgag ggagaaagta 540 
acgagtgtga acgatggagg acccatggaa ctttcagaag aagttgttga tgagttcatg 600 
gagaatgttc caatgtcggt tagactcgca aagtttcgaa ccaaatcctc aaaaagaggt 660 
ccgaaaaata ataataattt aggtaagggg cgttcaggcg gaaggcctaa accaaaaagt 720 
tttgatgaag ttgccaaaga gtttgataat ttgattgaag atgaagccga gacgtcggtt 780 
gcggattctg attcgtatta attaa 805 

<210> 26 

<211> 805 

<212> DNA 

<213> tobamovirus 

<400> 26 

cctaggatgg ctctcgttgt taaaggaaaa gtgaatatca atgagtttat cgacctgaca 60 

aaaatggaga agatcttacc gtcgatgttt acccctgtaa agagtgttat gtgttccaaa 12 0 

gttgataaaa taatggttca tgagaatgag tcattgtcag gggtgaacct tcttaaagga 180 

gttaagctta ttgatagtgg atacgtctgt ttagccggtt tggtcgtcac gggcgagtgg 240 

aatttaccag ataattgccg tggtggtgtg agtgtctgca tggttgacaa gagaatggaa 3 00 

agagcggacg aagccacact ggggtcatat tacactgctg ctgctaaaaa gcggtttcag 360 

tttaaagtgg tcccaaatta cggtactact acaaaggatg cagaaaagaa catatggcag 42 0 

gtcttagtaa atattaaaaa tgtaaaaatg agtgcgggct actgcccttt gtcattagaa 480 

tttgtgtctg tgtgtattgt ttataaaaat aatataaaat tgggtttgag ggagaaagta 54 0 

acgagtgtga acgatggagg acccatggaa ctttcagaag aagttgttga tgagttcatg 600 

gagaatgttc caatgtcggt taggctcgca aagtttcgaa ccaaatcctc aaaaagaggt 660 

ccgaaaaata ataataattt aggtaagggg cgttcaggcg gaaggcctaa accaaaaagt 720 

tttgatgaag ttgaaaaaga gtttgataat ttgattgaag atgaagccga gacgtcggtc 780 
gcggattctg attcgtatta attaa 805 

<210> 27 

<211> 805 

<212> DNA 

<213> tobamovirus 

<400> 27 

cctaggatgt ctctagttgt taaaggaaaa gtgaatatca atgagtttat cgacctgaca 60 

aaaatggaga agatcttacc gtcgatgttt acccctgtaa ggagtgttat gtgttccaaa 12 0 

gttgataaaa caatggttca tgagaatgag tcattgtcag gggtgaacct tcttaaagga 18 0 

gttaagctta ttgatagtgg atacgtctgt ttagccggtt tggtcgtcac gggcgagtgg 24 0 

aacttgcctg acaattgcag aggaggtgtg agcgtgtgtc tggtggacaa aaggatggaa 300 

agagccgacg aggccattct cggatcttac tacacagcag ctgcaaagaa aagatttcag 360 

ttcaaggtcg ttcccaatta tgctataacc acccaggacg cgatgagaaa cgtctggcaa 42 0 

gttttagtta atattagaaa tgtgaagatg tcagcggatt tctgtccgct ttctctggag 480 

tttgtgtcgg tgtgtattgt ttatagaaat aatataaaat taggtttgag agagaagatt 540 

acaaacgtga gagacggagg gcccatggaa ctttcagaag aagttgttga tgagttcatg 60 0 

gagaatgttc caaagtcggt tagactcgca aagtttcgaa ccaaatcctc aaaaagaggt 660 

ccgaaaaata ataataattt aggtaagggg cgttcaggcg gaaggcctaa accaaaaagt 72 0 
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tttgatggag ttgaaaaaga gtttgataat ttgattgaag atgaagccga gacgtcggtc 780 
gcggattctg attcgtatta attaa 805 

<210> 28 

<211> 804 

<212> DNA 

<213> tobamovirus 

<400> 28 

cctaggatgg ctctagttgt taaaggaaaa gtgaatatca atgagtttat cgacctgaca 60 
aaaatggaga agatcttacc gtcgatgttt acccctgtaa agagtgttat gtgttccaaa 12 0 
gttgataaaa taatggttca tgagaatgag tcattgtcag gggtgaacct tcttaaagga 180 
gttaagctta ttgatagtgg atacgtctgt ttagccggtt tggtcgtcac gggcgagtgg 24 0 
aacttgccag ataattgccg tggtggtgtg agtgtctgca tggttgacaa gagaatggaa 3 00 
agagcggacg aagccacact ggggtcatat tacactgctg ctgctaaaaa gcggtttcag 360 
tttaaagtgg tcccaaatta cggtattact acaaaggatg cagaaaagaa catatggcag 420 
gtcttagtaa atattaaaaa tgtaaaaatg agtgcgggct actgcccttt gtcattagaa 480 
tttgtgtctg tgtgtattgt ttataaaaat aatataaaat tgggtttgag ggagaaagta 54 0 
acgagtgtga acgatggagg accatggaac tttcagaaga agttgttgat gagttcatgg 600 
agaatgttcc aatgtcggtt agactcgcaa agtttcgaac caaatcctca aaaagaggtc 66 0 
cgaaaaataa taataattta ggtaaggggc gttcaggcgg aaggcctaaa ccaaaaagtt 72 0 
ttgatgaagt tgaaaaagag tttgataatt tgattgaaga tggagccgag acgtcggtcg 780 
cggattctga ttcgtattaa ttaa 8 04 

<210> 29 

<211> 804 

<212> DNA 

<213> tobamovirus 

<400> 29 

cctaggatgc ctctagttgt taaaggaaaa gtgaatatca atgagtttac cgacctgaca 6 0 

aaaatggaga agatcttacc gtcgatgttt acccctgtaa agagtgttat gtgttccaaa 120 

gttgataaaa taatggttca tgaaaatgaa tcattgtctg aagtaaatct cttaaaaggt 18 0 

gtaaaactta tagaaggtgg gtatgtttgc ttagttggtc ttgttgtgtc cggtgagtgg 240 

aatttacaga taattgcaga ggaggtgtga gcgtgtgtct ggtggacaaa aggatggaaa 300 

gagcggacga agccacactg gggtcatatt gcactgctgc tgctaaaaag cggtttcagt 360 

ttaaagtggt cccaaattac ggtattacta caaaggatgc agaaaagaac atatggcagg 42 0 

tcttagtaaa tattaaaaat gtaaaaatga gtgcgggcta ctgccctttg tcattagaat 48 0 

ttgtgtctgt gtgtattgtt tataaaaata atataaaatt gggtttgagg gagaaagtaa 54 0 

cgagtgtgaa cgatggagga cccatggaac tttcagaaga agttgttgat gagttcatgg 600 

agaatgttcc aatgtcggtt agactcgcaa agtttcgaac caaatcctca aaaagaggtc 6 60 

cgaaaaataa taataattta ggtaaggggc gttcaggcgg aaggcctaaa ccaaaaagtt 720 

ttgatgaagt tgaaaaagag tttgataatt tgattgaaga tgaagccgag gcgtcggtcg 78 0 
cggattctga ttcgtattaa ttaa 8 04 

<210> 30 

<211> 804 

<212> DNA 

<213> tobamovirus 



<400> 30 

cctaggatgc ctctagttgt taaaggaaaa gtgaatatca atgagtttat cgacctgaca 60 
aaaatggaga agatcttacc gtcgatgttt acccctgtaa agagtgttat gtgttccaaa 12 0 



- 10 - 



gttgataaaa taatggttca tgagaatgag 
gttaagctta ttgatagtgg atacgtctgt 
aacttgcctg acaattgcag aggaggtgtg 
agagccgacg aggccattct cggatcttaa 
ttcaaggtcg ttcccaatta tgctataacc 
tcttagtaaa tattaaaaat gtaaaaatga 
ttgtgtctgt gtgtattgtt tataaaaata 
cgagtgtgaa cgatggagga cccatggaac 
agaatgttcc aatgtcggtt agactcgcaa 
cgaaaaacaa taataattta ggtaaggggc 
ttgatgaagt tgaaaaagag tttgataatt 
cggattctga ttcgtattaa ttaa 



tcattgtcag gggtgaacct tcttaaagga 180 
ttagccggtt tggtcgtcac gggcgagtgg 240 
agcgtgtgtc tggtggacaa aaggatggaa 3 00 
tacacagcag ctgcaaagaa aagatttcag 36 0 
acccaggacg cgaaaagaac atatggcagg 420 
gtgcgggcta ctgccctttg tcattagaat 480 
atataaaatt gggtttgagg gagaaagtaa 540 
tttcagaaga agttgttgat gagttcatgg 6 00 
agtttcgagc caaatcctca aaaagaggtc 660 
gttcaggcgg aaggcctaaa ccaaaaagtt 720 
tgattgaaga tgaagccgag acgtcggtcg 780 

804 



<210> 31 

<211> 805 

<212> DNA 

<213> tobamovirus 



<400> 31 

cctaggatgg ctctaattgt taaaggaaaa 
aaaatggaga agatcttacc gtcgatgttt 
gttgataaaa taatggttca tgagaatgag 
gttaagctta ttgatagtgg atacgtctgt 
aacttgcctg acaattgcag aggaggtgtg 
agagcggacg aagccacact ggggtcatat 
tttaaagtgg tcccaaatta cggtattact 
gtcttagtaa atattaaaaa tgtaaaaatg 
tttgtgtctg tgtgtattgt ttataaaaat 
acgagtgtga acgatggagg acccatggaa 
gagaatgttc caatgtcggt tagactcgca 
ccgaaaaata ataataattt aggtaagggg 
tttgatgaag ttgaaaaaga gtttgataat 
gcggattctg attcgtatta attaa 



gtgaatatca atgagtttat cgacctgaca 60 
acccctgtaa agagtgttat gtgttccaaa 120 
tcattgtcag gggtgaacct tcttaaagga 180 
ttagccggtt tggtcgtcac gggcgagtgg 240 
agcgtgtgtc tggtggacaa gagaatggaa 3 00 
tacactgctg ctgctaaaaa gcggtttcag 360 
acaaaggatg cagaaaagaa catatggcag 42 0 
agtgcgggct actgcccttt gtcattagaa 480 
aatataaaat tgggtttgag ggagaaagta 540 
ctttcagaag aagttgttga tgagttcatg 600 
aagtttcgaa ccaaatcctc aaaaagaggt 66 0 
cgttcaggcg gaaggcctaa accaaaaagt 72 0 
ttgattgaag atgaagccga gacgtcggtc 78 0 

805 



<210> 32 

<211> 804 

<212> DNA 

<213> tobamovirus 



<400> 32 

cctaggatgg ctctagttgt taaaggaaaa 
aaaatggaga agatcttacc gtcgatgttt 
gttgataaaa taatggttca tgagaatgag 
gttaagctta ttgatagtgg atacgtctgt 
aacttgcctg acaattgcag aggaggtgtg 
agagccgacg aggccattct cggatcttac 
ttcaaggtcg ttcccaatta tgctataacc 
gttttagtta atattagaaa tgtgaagatg 
tttgtgtcgg tgtgtattgt ttataaaaat 
acgagtgtga acgatggagg acccatggaa 
gagaatgttc caatgtcggt tagactcgca 
ccgaaaaata ataataattt aggtaagggg 
tttgatgaag ttgaaaaaga gtttgataat 



gtgaatatca atgagtttat cgacctgaca 60 
acccctgtaa agagtgttat gtgttccaaa 120 
tcattgtcag gggtgaacct tcttaaagga 180 
ttagccggtt tggtcgtcac gggcgagtgg 240 
agcgtgtgtc tggtggacaa aaggatggaa 3 00 
tacacagcag ctgcaaagaa aagatttcag 3 60 
acccaggacg cgatgagaaa cgtctggcaa 42 0 
tcagcgggtt tctgtccgct ttctctggag 480 
aatataaaat tgggtttgag ggagaaagta 54 0 
ctttcagaag aagttgttga tgagttcatg 600 
aagtttcgaa ccaaatcctc aaaaagaggt 660 
cgttcaggcg gaaggcctaa accaaaaagt 72 0 
ttgattgaag atgaagccga gacgtcggtc 780 



- 11 - 



gcgattctga ttcgtattaa ttaa 

<210> 33 

<211> 805 

<212> DNA 

<213> tobamovirus 



<400> 33 

cctaggatgg ctctagttgt taaaggaaaa 
aaaatggaga agatcttacc gtcgatgttt 
gttgataaaa taatggttca tgagaatgag 
gttaagctta ttgatagtgg gtacgtctgt 
aacttgcctg acaattgccg tggtggtgtg 
agagcggacg aagccacact ggggtcatat 
tttaaagtgg tcccaaatta cggtattact 
gtcttagtaa atattaaaaa tgtaaaaatg 
tttgtgtctg tgtgtattgt ttataaaaat 
acgagtgtga acgatggagg acccatggaa 
gagaatgttc caatatcggt tagactcgca 
ccgaaaaata ataataattt aggtaagggg 
tttgatgaag ttgaaaaaga gtttgataat 
gcggattctg attcgtatta attaa 



gtgaatatca atgagtttat cgacctgaca 60 
acccctgtaa agagtgttat gtgttccaaa 12 0 
tcattgtcag gggtgaacct tcttaaagga 180 
ttagccggtt tggtcgtcac gggcgagtgg 24 0 
agtgtctgca tggttgacaa gagaatggaa 3 00 
tacactgctg ctgctaaaaa gcggtttcag 36 0 
acaaaggatg cagaaaagag catatggcag 42 0 
agtgcgggct actgcccttt gtcattagga 480 
aatataaaat tgggtttgag ggagaaagta 540 
ctttcagaag aagttgttga tgagttcatg 600 
aagtttcgaa ccaaatcctc aaaaagaggt 660 
cgttcaggcg gaaggcctaa accaaaaagt 72 0 
ttgattgaag atgaagccga gacgtcggtc 78 0 

805 



<210> 34 

<211> 804 

<212> DNA 

<213> tobamovirus 



<400> 34 

cctaggatgg ctctagttgt caaaggaaaa 
aaaatggaga agatcttacc gtcgatgttt 
gttgataaaa taatggttca tgagaatgag 
gttaagctta ttgatagtgg atacgtctgt 
aacttgcctg acaattgcag aggaggtgtg 
gagccgacga ggccattctc ggatcttact 
tcaaggtcgt tcccaattat gctataacca 
ttttagttaa tattagaaat gtgaagatgt 
ttgtgtcggt gtgtattgtt tataaaaata 
cgagtgtgaa cgatggaggg cccatggaac 
agaatgttcc aatgtcggtt agactcgcaa 
cgaaaaataa taataattta ggtaaggggc 
ttgatgaagt tgaaaaagag tttgataatt 
cagattctga ttcgtattaa ttaa 



gtgaatatca atgagtctat cgacctgaca 60 
acccctgtaa agagtgttat gtgttccaaa 120 
tcattgtcag gggtgaacct tcttaaagga 18 0 
ttagccggtt tggtcgtcac gggcgagtgg 24 0 
agcgtgtgtc tggtggacaa aggatggaaa 3 00 
acacagcagc tgcaaagaaa agatttcagt 360 
cccaggacgc gatgagaaac gtctggcaag 42 0 
cagcgggttt ctgtccgctt tctctggagt 480 
atataaaatt gggtttgagg gagaaagtaa 54 0 
tttcagaaga agttgttgat gagttcatgg 60 0 
agtttcgaac caaatcctca aaaagaggtc 660 
gttcaggcgg aaggcctaaa ccaaaaagtt 72 0 
tgattgaaga tgaagccgag acgtcggtcg 780 

804 



<210> 35 
<211> 51 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<400> 35 



- 12 - 



gtatatgcgg ccgcgtgtga gtgcatgaaa aaaggcgtta tgcgacccgg c 51 

<210> 36 
<211> 51 
<212> DNA 

<213> Artificial Sequence 

• <220> 

<223> primer 

<400> 36 

tggatagaat tctggccaaa gagatcaggt cagcacggtc atgaatcgtt c 51 

<210> 37 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 37 

gtatatgcgg ccgcgtgtga gtgcatgaac aaaggtgtaa tgcgccccgg c 51 

<210> 38 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 38 

tggatagaat tctggccaaa gagattaggt cataacggtc atgaatcgtt c 51 

<210> 39 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 39 

gtatatgcgg ccgcgtgtga gtgcatg 2 7 

<210> 40 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<400> 40 

tggatagaat tctggccaaa gagatta 



